Isothermal unfolding studies on the apo and holo forms of Plasmodium falciparum acyl carrier protein. Role of the 4'-phosphopantetheine group in the stability of the holo form of Plasmodium falciparum acyl carrier protein.
The unfolding pathways of the two forms of Plasmodium falciparum acyl carrier protein, the apo and holo forms, were determined by guanidine hydrochloride-induced denaturation. Both the apo form and the holo form displayed a reversible two-state unfolding mechanism. The analysis of isothermal denaturation data provides values for the conformational stability of the two proteins. Although both forms have the same amino acid sequence, and they have similar secondary structures, it was found that the - DeltaG of unfolding of the holo form was lower than that of the apo form at all the temperatures at which the experiments were done. The higher stability of the holo form can be attributed to the number of favorable contacts that the 4'-phosphopantetheine group makes with the surface residues by virtue of a number of hydrogen bonds. Furthermore, there are several hydrophobic interactions with 4'-phosphopantetheine that firmly maintain the structure of the holo form. We show here for the first time that the interactions between 4'-phosphopantetheine and the polypeptide backbone of acyl carrier protein stabilize the protein. As Plasmodium acyl carrier protein has a similar secondary structure to the other acyl carrier proteins and acyl carrier protein-like domains, the detailed biophysical characterization of Plasmodium acyl carrier protein can serve as a prototype for the analysis of the conformational stability of other acyl carrier proteins.